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However, as MEMS are subject to multiple coupled physical phenomena at process level, such as initial stress, mechanical contact, temperature, thermoelastic, electromagnetic effects, which highly affects the component, we need to integrate these effects in our model. Doing so, finite element models may involve large numbers of degrees of freedom so that full simulation can be prohibitively time consuming. As a consequence, designers must simplify models or concentrate on interesting results in order to obtain accurate but fast solution.
Some Despite these benefits, RF Mems capacitive switches haven't been yet seen in commercial products for reliability causes, limits in signal power handling and packaging problems. The long term reliability is limited by stiction between the freestanding metal membrane and the dielectric layer coat on the bottom electrode. This stiction is due to both dielectric charging and roughness effects, which will impact the isolation. As low actuation voltage can improve significantly the lifetime, it is essential to design a microswitch able to achieve pull in contact at low voltage (typically 5 V).
Therefore, modeling and simulation of electrostatic actuation taking into account the physical phenomena at process level (residual stress [1] [2] , thermo-mechanicals effects, buckling...), play an important role during the design phase to predict the device's characteristics.
Static modeling of electrostatically actuated microswitches
We have used the hypothesis of a thin elactic isotropic beam under large deflection with an electrostatic actuation which is modeled on Simulink as a "rigid plate" attached to a spring above a fixed electrode (figure 1). 
with a multiphysic simulation but it was introduced as an analytical pressure depending on the deflection of the considered point.
The COMSOL macro model consisted of the structural behaviour taking into account the thermal and residual stress effects [1] [2] 4] without considering the electrostatic actuation as described in figure 4. . This method allows us to easily implement residual stress and various operational temperatures in the macro model in order to study the performance of microswitches.
The simulations showed that both residual stress and temperature significantly affects the pull-in and pull-out voltages. In fact, the analysis shows that the change in the operating climat from room temperature to -50°C or an increase in the residual stress state, has to be overcomed by higher pull-in and pull-out voltages (figure 6). 
Conclusions
This original approach permits us to reduce the calculation time and by consequence opens for us a new perspective to improve the structural model, by taking into account the real profile of the microswitches as discussed in a previous work, where we validated a reverse engineering technique.
